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Present-day publications concerning UV-radiation measurements under field con-
ditions show an increasing interest in the subject by biology, forestry, indtìstry etc.
In consequence, measuring equipment has been pushed forward to a considerable high
standarcl in sensitivity, constancy, durability, and mobility a few years ago.
In our case 2 spray-waterproof Standard Lux Meters II (Dr. Bruno Lange GmbH,
Berlin) supplied with four Standard Selenium Photoelements S 60 in pressure-water-
proof housings, fi.xed on 20 m and 40 m rubber flex, were used.
The Standard Lux Meter II, provided with a mirror-backed scale (100 divisions)
and a high quality taut suspension band system (to avoid bearing friction), can be
switched to either two ranges (0-100 Lux, about 100 foot candles).
Incoming UV-radiation.was measured by the use of two special filters in clip-on
mount to the Standard Selenium Photoelements S 60.
The UV-l filter'(a black glass fi.lter UG5,Jenaer Glaswerk Schott& Gen., Mainz)
coated on its back with a special fluorescent layer, in order to convert UV-radiation into
visible light, is stated by the factory to be useful at wave-lengths from 2000 Á. to 3000 Å
approximately.
The UV-2 d"ouble filter (a double filter combination of UG 2 (d 
= 
2 mm) and BG 23
(d : I mm), both by'Jenaer Glaswerk Schott & Gen., Mainz) covers the range of
3000 A to 4000 A, respectively, with a peak at about 3600 Ä.
fn. Ui-t ancL UV-2 filter transmission statements made by the factrlry I)r. Bruno
Lange GmbH, Berlin, seemed to be rather general. By the friendly support of Dr,
Richard D. Cadle, Head, Chemistry and Microphysics Department, National Institute
of Atmospheric .Research, Boulder, Colorado, U. S. 4., the UV-l and UV-2 trans-
missivity graphs were obtained with the Cary-Model 14 spectograph. The results are
presented in table l.
As shown in table I the UV-l filter transmissivity data have some transmission at























































































































































































































































































































































































































































































































































































































about 0,05 m 0,10 m below the canopy, and, in the open 0,20 m above bare sol surface,3,p0 m off from the plots, in thirty-minutes intervars lsee'fig. Lallb). considering thé
climatic elements 4 to 7, stated above, some more or less detàiled information should begiven about their hold on the Standard Selenium Photoelements, on the UV-filters as
well as on the uv-radiation readings of the two plots below the canopies.
as to 4.) In general the near to ground wincl field had no considerable influence onuv-radiation measurements at the plots on account of a low wind velocity. But the
situation.changed completely before or during heavy downpours. Both, the Acapu as
well as the Andiroba stand, each covered *iìir ar, éqrrul .r.,-b.r of sets (see tab. 2),
showed remarkable differences in UV-radiation wirh regard ro their indiiidual plaíí
characteristics. The relative uv-radiation input of the Àcapu stand was computed to
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be much higher than that of the And.iroba plot, which, under undisturbed conditions
bearing u r-..y closed canopy already, became an even more effective shelter under
wind iifluen"é. A.ry wind impact on photoelements or filters was not observed at all.
as to 5.) Precipitation had some influence on radiation input of the two stands, too.
While the Andirãba plot was hardly touched at all, the Acapu stand showed a consi-
derable disturbance of the crown projection area compared with normal conditions.
Twice, during a heavy storm, rain water entered between the UV-filter and the photo-
element. As the water was removed from the backside of the filter at once, no discrepancy
in UV-readings was perceived.
as to 6.) Maximum air temperature in both stands was at every time well below the
50" C levéI, the critical tempeiature for selenium photoelements under permanent load.
The same is valid for the open. But the heat absorption of the black painted housings
of the photoelements had tã be given our fullest consideration. To avoid damage by
overheåting, the houses were coaied with a high reflectant aluminium foil. In spite of
the extremlly high albedo of the foil, UV-radiation observations obviously did not
transgress the tolerance of the readings'
as to 7.) Some informations about evaporated water between the lIV-filter and the
photoeleÁent were taken from relative humidity data. Although occasionally water
i...., o..rr..ed, a considerable impact on the lJV-readings was not proved in any casç.
For UV-radiation reaclings two Standard Selenium Photoelements (filters UV-l^and
UV-2) mounted on tripods have been exposed horizontally in the open, about 0,20 m
above the canopies of the stands. On the other hand, two Standard Selenium Photo-
elements (filters UV-l and UV-2) were partly dug into the groun{ of the stands and
exposed hàrizontally, too. After 2 days' experimentation on shadelight and sunflecks,
thè photoelements were installed. and recorded remarkably representative data of both
sides under undisturbed conditions.
Out of the 10 clays UV-racliation reading the "diurnal march" of UV-radiation input
to canopies and grounds of the Acapu (4. 10. 68) and Andiroba-plot (2. 10. 68) were
chosen io. proof Jf t*o tyþi"ul occurénces cluring the considerably wet dry-season 1968'
Dafa are given in frgure 2al2b.
On account of'their decisive influence on UV-radiation, the data of solar radiation,
sunshine pattern ancl cloudiness (according to the numbers 1 to 3 of the supplementary
climatological data) are represented in fi.gure 2a and 2b.
as to l.) Solar radiation readings olhigh quality (A + f "¿¡ were taken for compa-
rative daiÍy energy input calculati,on of the two stands only, as the hourly totals were
of a very low standard (A -l- 15-20o/o). But to give a general idea of radiation input,
these data have been poittt.d out, toó. Unfortunately, a conversion factor of UV-unitS
to energy units has not been found up to now.
as to 2.) and.3.) Sunshine pattern and cloudiness were systematically estimated cor-
.esponding to UV-radiation observations. From a methodical point of view, both obser-
,r^iion. shãulcl always be taken at the same time, although individual readings suffer
considerably from lack of objectivity. With regard to a nine tenth overcast, UV-radiation
input of thé two plots may be taken as "full direct sunligh|", "faít direct sunlight" as
*Ëtt ur ,,no direci sunlight". On the other hand, considering a two tenth overcast, the
same effect is liable to occur. For further information see ANon'nso¡¡ (1964), Evans (1956),
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Fig' 1a/1b: "Diurnal march" of maxìmum air.temperature (stancl: Ts, open:,ro), relative airhumidity (rtund 
.._T:,' ?pen-.H9), prãcipitatioir (p) ancl rn.ui-lu"¿ rr"iå"ity 1w¡ utthe Acapu (ra-alrcl6l) and AndiroÈa lit-z¡toisá¡ ptot. -
c N o


















































































































































































1 ú o { @ (o o s ìf, @ t, o (.It lJ \¡ (D \ @ fJ ú, (o ¡ s
c I I o I I o 3 I ¡ a I a 3 ¡ ¡ a ¡ c I I ¡ ¡ ¡ a a I 3 I e I ¡ o o a a a a a o o a ¡ o a I ¡ a I e o o 3 3 a I ¡ g 3 o o I I ¡





















(, L.3 1.5 t? 5.2 3.5 2.
t
1.



















(o = o t\, (, ¡- (n o) J








































ô la Þ- -¿
'ñ









































































































































































































































































































































































































































































































































































































For comparison, the 5 day means of the ratios A and B for each site were also calcu-lated and summarized in table 4.
Resumo
Na Reserva Florestal Ducke no Km 26 da Estrada Manaus-Itacoallara foi medida
com cl"ois aparelhos Lux Meter a radiaçäo, usando-se quatro elementos de selênio'
Sôbre êsses Ëlementos foram colocados Filtros ultravioletos (UV- I e UV-2) . Essas medidas
forarn realizadas em dias de verão cle 1968 de minuto a minuto das 8,30 às 16,30 h
num total cle 19200 leituras. Estas foram feitas na clareira e em canteiros com mudas
d,e Acapú e Andiroba respectivamente sob condiçö:s climáticas variáveis (sol claro,
cortinaãe vapor, parcial e totalmente nublado e com tempo chuvoso), êsses resultados
podem ser observados nas tabelas'
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Table 4. Ratios of UV,l 
-(stand) / UV-l (open) : A and UV_2 (stand) I UV_2(open) : B in 5 day means for the Acapu and Andiroba stand
^ 
















As shown in table 3 and 4, there is a clear difference in UV-transmission of the canopies
of the two stands on account of the density pattern and the leaf-size spectrum, although
mean standard height is fairly equal (see table 2).
Inadclitiontorable4the5.day_mganof theratiosA(uv-r (stand) /uv-t (open));
9_tyY-? þtand) luv-2,(open) ); c (u.v-2 (open) / uv-i (ope")) 
""á b (uv-i trtrááj/.pV-t (stand)) was taken for each plot und-er different *å"thá conditìons as'a) fuíldirect sunlight, b) sun well behind clouds at about 5 tenth overcast and c) do*.rpo.r.s
at sky completely covered. The results are shown in table 5.
Table 5. Ratios of A, B, c, D, (see text) under the different weather conclitions a,
















































According to tables 3-5, the Acapu and And.iroba stand show considerable differencesin UV-1 and UV-2 racliation input-. Taking into account, that soil moisture was at all
times well below wilting point because oisprinkling, and- that root competition was
avoided by enclosing the root systems of the seecllings in cylindric shaped barks (diam. :
0,06 m, length : 0,20 m), incoming uv-racLiation .* *Lll as lR-radiation seem to be
rather important eco-factors in plant-growth at the survey plots.
Our future work on UV-radiation as. an ecological factor in tropical forest will beintensified. Reaction analyses of individual species in any state of growth as well as ofhigh or degraded forest complexes will be studiecl all over the yãar to communicate
some detailed understanding of dynamics and pattern of forest regeneration in theAmazon Basin.
